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MAP DISPLAY TERMINAL AND MAP DISPLAY METHOD 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates generally to a map display 

terminal and a map display method. More particularly, the 
invention relates to a map display method for displaying a map 
corresponding to a current position on the basis of a current 
position information. 

10 Description of the Related Art 

In the recent years, an apparatus displaying a current 
position utilizing a Global Positioning System (GPS) 
technology has been widely spreading primarily for vehicular 
navigation system. In such apparatus, a map data to be 

15 displayed is stored in a storage mediiua, such as CD-ROM or the 
like so as to display a corresponding map on the basis of a 
current position information obtained by GPS. 

On the other hand, in addition to application for the 
vehicular navigation system, a handy type map display terminal 

20 has been put into practical use. Since these apparatus are 
required to be portable, the apparatus are compact to be 
impossible to store all of map data, amount of which is huge. 
Therefore, these apparatus are designed to download the 
necessary map data by means of communication means. 

25 As advantage of a system, in which the map data are 
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arranged in a map server on a network and is downloaded as 
required, the latest map data can be constantly provided, and 
the user may able to obtain the latest map data constantly* 
It is also possible to distribute real-time information, such 
5 as traffic information or the like by embedding iii the map data. 

In case of the handy type map display terminal set forth 
above, in which the map data is downloaded, portability of such 
type of the map display terminal is essential to make a display 
area narrow to cause difficulty qf displaying information of 

10 a destination and facilities, such as railway station, 
intersection and so forth, to be landmarks , in one picture frame . 
Therefore, when map display is performed taking the destination 
(current position) at the center of display, difficulty is 
encountered in detecting the relationship with the peripheral 

15 condition. 

On the other hand, in case of the handy type map display 
terminal set forth above, until completion of downloading of 
the map data for initially displaying the map after completion 
of downloading, the user may not be able to check the progress 

20 of downloading. 

SUMMARY OF THE INVENTION 

Therefore, the present invention has been worked out for 
solving the problems set forth above. It is an object of the 
present invention to provide a map display apparatus and a map 

25 display method which facilitates detection of relationship 



between the destination (current position) and the peripheral 
condition even when a detailed map is to be displayed on the 
narrow display area. 

Another object of the present invention is to provide 
a map display apparatus and a map display method which permits 
to check progress of downloading of detailed map information. 

According to one aspect of the invention, a map display 
terminal for displaying a current position on a map by deriving 
the current position on the basis of a position information 
from a satellite, comprises: 

first means for displaying a wide area map having smaller 
reduced scale than a detailed map and centered at the current 
position upon displaying the detailed map centered at the 
current position. 

In the preferred construction, the map display terminal 
further comprises second means for displaying the initially 
displayed wide area map with expansion in step-by-step manner 
until the detailed map is displayed. The second means may 
include means for downloading detailed map information from 
a server storing the detailed map information. 

The map display terminal may be a portable communication 
terminal. In such case, a communication between the portable 
communication terminal and the server is performed through a 
portable telephone network. In the alternative, the 
communication between the portable communication terminal and 
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the server is performed through a packet network. 

The second means may expands display of the wide area 

map in step-by-step manner depending upon progress of 

downloading of the detailed map information. The second means 
5 may include means for calculating an expansion ratio at each 

display stage on the basis of a ratio of reduced scales of the 

wide area map and the detailed map, number of display stages, 

progress of downloading. 

According to the second aspect of the present invention, 
10 a map display method for displaying a map of a current position 

by deriving the current position on the basis of a position 

information from a satellite, comprises: 

first step of displaying a wide area map having smaller 

reduced scale than a detailed map and centered at the current 
15 position upon displaying the detailed map centered at the 

current position. 

The method preferably further comprises second step of 

displaying the initially displayed wide area map with expansion 

in step^by^step manner until the detailed map is displayed. 
20 The second step may includes step of downloading detailed map 

information from a server storing the detailed map information. 

In such case, a communication between the portable 

communication terminal and the server is performed through a 

portable telephone network. In the alternative, the 
25 communication between the portable communication terminal and 
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the server is performed through a packet network • The second 
step may expand display of the wide area map in step^by-step 
manner depending upon progress of downloading of the detailed 
map information. The second step may include step for 
5 calculating an expansion ratio at each display stage on the 
basis of a ratio of reduced scales of the wide area map and 
the detailed map, number of display stages, progress of 
downloading. 

According to the third aspect of the present invention, 
10 a storage medium storing a map display control program for 
displaying a map of a current position by deriving the current 
position on the basis of a position information from a satellite, 
the control program comprising: 

first step of displaying a wide area map haying smaller 
15 reduced scale than a detailed map and centered at the current 
position upon displaying the detailed map centered at the 
current position. 

The storage medium may further comprise second step of 
displaying the initially displayed wide area map with expansion 
20 in step-by-step manner until the detailed map is displayed. 

Namely, the map display method according to the present 
invention displays the wide area map centered at a particular 
position, such as destination, current position or so forth, 
with expansion in st^p-by-step manner depending upon progress 
25 of downloading upon downloading the detailed map information 
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from the map server. 

More particularly, in the map display method according 
to the present invention, when the detailed map (reduced scale: 
large) centered at the particular position, e.g. the 
5 destination or current position detected by the GPS in response 
to the demand of the user, at first, demand for the detailed 
map data is performed for the map server, and at the same time, 
the wide area map (reduced scale: small) preliminarily stored 
in the terminal is displayed. 

10 Subsequently, in the map display method according to the 

present invention, the wide area map is displayed with expansion 
in step-by-step manner depending upon the progress of 
downloading of the detailed map data. After completion of 
downloading, the detailed map is displayed. 

15 By this, even when the detailed map is displayed on the 

narrow display area, a relationship between the particular 
position, e.g. destination or current position and the 
peripheral condition, can be easily seen. Also, progress of 
downloading of the detailed map can also be seen easily. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully from 
the detailed description given hereinafter and from the 
accompanying drawings of the preferred embodiment of the 
present invention, which, however, should not be taken to be 

25 limitative to the invention, but are for explanation and 



understanding only. 

In the drawings: 

Fig. 1 is a block diagram showing a construction of one 
embodiment of a GPS map display terminal with a communication 
function according to the present invention; 

Fig, 2 is an illustration showing an order of map display 
in one embodiment of the GPS map display terminal according 
to the present invention; 

Fig. 3 is an illustration showing a wide area map data 
to be stored in ROM of Fig. 1; 

Fig. 4 is a block diagram showing a construction of one 
embodiment of the map display system according to the present 
invention; 

Fig. 5 is a flowchart showing a part of a map display 
process by one embodiment of the map display system according 
to the present invention; 

Fig. 6 is a flowchart showing a part of a map display 
process by one embodiment of the map display system according 
to the present invention; and 

Fig. 7 is a block diagram showing a construction of 
another embodiment of the map display system according to the 
pjcesent invention. 

PE SC RIFTIQN QF THK PRgFg R Rgp EMBQPI M E W T 

The present invention will be discussed hereinafter in 
detail in terms of the preferred embodiment of the present 
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invention with reference to the accompanying drawings. In the 
following description, numerous specific details are set forth 
in order to provide a thorough understanding of the present 
invention. It will be obvious, however, to those skilled in 
5 the art that the present invention may be practiced without 
these specific details. In other instance, well-known 
structure are not shown in detail in order to avoid unnecessary 
obscurity of the present invention. 

Fig. 1 is a block diagram showing a construction of one 

10 embodiment of a map display terminal according to the present 
invention. In Fig. 1, one embodiment of the map display 
terminal according to the present invention is constructed with 
a central processing unit (CPU) 1, a read-only-memory (ROM) 
2, a random^access memory (RAH) 3, a communication block 4, 

15 a display block 5 and a GPS block 6. 

CPU 1 performs control of overall system including 
control of the communication block 4, the display block 5 and 
the GSP block 6 according to programs stored in ROM 2 . ROM 2 
stores the programs for operating the system and a wide area 

20 map data (reduced scale: small) . RAM 3 is used as a work area. 

The communication block 4 is constructed with a modem 
41 and a portable radio telephone portion 42 for forming means 
for establishing connection with an internet using a portable 
telephone network. The display block 5 is constructed with a 

25 LCD controller (Liquid Crystal Display Controller) 51 and an 



LCD 52. The LCD Gontroller 51 performs data display^ such as 
map display or the like, on the LCD 52 under command from CPU 
1. 

The GPS block 6 is constructed with a GPS decoder 61 and 
a GPS radio communication portion 62 for receiving a radio wave 
broadcasted from a GPS satellite (not shown) and notifying the 
current position, as latitude and longitude information to CPU 
1. 

Fig. 2 is an illustration showing an order of map display 
in one embodiment of the map display terminal according to the 
present invention. In Fig. 2, upon displaying a detailed map 
(reduced scale: large) around a destination (current position 
measured by GPS) according to a demand of the user, CPU 1 
performs a detailed map data demand to a map server from a 
communication block 4, at first. At the same time, the wide 
area map (reduced scale: small) which is preliminarily provided 
in ROM 2, is displayed in the display block 5. 

Subseguently, CPU 1 expands display of the wide area map 
in step-by-step manner according to progress of downloading 
of the detailed map data. Namely, CPU 1 performs expanded 
display of the wide area map of level 1 when 33% pf downloading 
is completed^ for example, expanded display of the wide area 
map of level 2 when 66% of downloading is completed, and the 
detailed map display when 100% of downloading is completed. 

Fig. 3 is an illustration showing the wide area map data 
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stored in ROM 2 of Fig, 1, Fig. 3 shows that^ as the wide area 
map data stored in ROM 2, when latitude and longitude data is 
applied, a map data in bitmap format adapting to the size of 
a display area of the LCD apd centered at the location identified 
5 by the latitude and the longitude data is obtained. On the 
other hand, upon displaying the map data, the map display 
terminal can display the map at arbitrary reduced scale. 

Fig. 4 is a block diagram showing one einbodiment of a 
map display system according to the present invention. In Fig. 

10 4, one embodiment of the map display system according to the 
present invention is constructed with the GPS map display 
terminal 10 with the communication function, a base station 
11, a portable telephone network 12, an internet service 
provider (ISP) access point 13, an internet 14 and a detailed 

15 map server 15. 

The GPS map display terminal 10 with the communication 
function can access the internet 14 by establishing connection 
with the ISP access point 13 through the base station 11 and 
the portable telephone network 12. On the other hand, the GPS 

20 map display terminal 10 with the communication function has 
the same construction as the map display terminal shown in Fig. 
1. 

It should be noted that the base station 11, the portable 
telephone network 12, the ISP access point 13 and the internet 
25 14 have the same constructions as those been practiced 
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conventionally. Therefore^ detailed description for these 
components will not be discussed . 

The detailed map server 15 is a typical web server 
connected to the internet 14 and can transfer the detailed map 
5 data or the like according to HTTP (Hyper Text Transfer 
Protocol ) , 

The detailed map server 15 holds more detailed map data 
than the wide area map stored in ROM 2 in the GPS map display 
terminal 10 with the communication function. A map format of 

10 the detailed map is equivalent to that of the wide area map 
stored in ROM 2. The detailed map server 15 is responsive to 
a demand for the detailed map from the GPS map display terminal 
10 with the communication function by designating latitude and 
longitude of the arbitrary location, to provide the detailed 

15 map data centered at the location identified by the applied 
latitude and longitude to the GPS map display terminal 10 with 
the communication function. 

In general, detailed map is necessary in the city and 
not so detailed map is required in mountainous area or so forth. 

20 Even in the shown embodiment of the system, the reduced scale 
of the detailed map provided by the detailed map server 15 is 
different at different area. Namely, a ratio between the 
reduced scale of the wide area map stored in ROM 2 and the reduced 
scale of the detailed map provided by the detailed map server 

25 15 is also different at different area. 
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The detailed map server 15 is responsive to designation 
of the latitude and longitude from the GPS map display terminal 
10 with the communication function and demand for the reduced 
scale ratio, to provide the ratio of reduced scale 
5 (magnification) between the detailed^map data centered at the 
location identified by the latitude and longitude and the wide 
area map data, to the GPS map display terminal 10 with the 
communication function. ^ 

Figs. 5 and 6 are flowcharts showing the map display 

10 process to be performed by one embodiment of the map display 
system according to the present invention. The map display 
process according to one embodiment of the map display system 
according to the present invention will be discussed with 
reference to Figs. 1 to 6. The operation for displaying the 

15 detailed map centered at the current position on the basis of 
the' GPS position information will be discussed hereinafter. 
The process shown in Figs. 5 and 6 can be realized by executing 
the program stored in ROM 2 by CPU 1. 

CPU 1 of the GPS map display terminal 10 with the 

20 communication function, at first, performs wide area map 
display centered at the current position on the basis of the 
GPS position information (latitude, longitude) (step SI of Fig. 
5) . Here, the wide area map data stored in ROM 2 is displayed 
as it is without expansion (magnification of 1). 

25 CPU 1 sets number of division (number of steps upon 
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performing expanded display) to a parameter Y (step S2 of Fig* 
> 5)* In case of the example of the map display shown in Fig. 
2y at a timing where the progress of downloading is 33% and 
at a timing where the progress of downloading is 66%, the wide 
5 area map is displayed with progressively expanding in 
step-by-step, and at a timing where the progress of downloading 
is 100%, the detailed map is displayed. 

Namely, in order to perform three steps of expanding 
display from the initial wide area map display, number of 
10 division in this case becomes three. For example, in case of 
number of division is four, the map display will be updated 
at timings of progress of downloading at 25%, 50% 75% and 100%. 
Setting of number of division may be set preliminarily by the 
user . 

15 CPU 1 requires magnification X of the reduced scale of 

the corresponding detailed map data with respect to the wide 
area data on the basis of the latitude and longitude data to 
the detailed map server 15 (step S3 of Fig. 5), and sets a 
magnification value returned from the detailed map server 15 

20 to a parameter X (step 84 of Fig. 5). In this disclosure, the 
magnification means the ratio of the reduced scales of the wide 
area map and the detailed map. For instance, when the reduced 
scale of the wide area map is 1/50^00 and the reduced scale 
of the detailed map is 1/25000, the magnification X becomes 

25 two (2) . 
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After receiving the magnification value ^ CPU demands the 
detailed map data corresponding to the latitude and longitude 
data with respect to the detailed map server 15 (step S5 of 
Fig* 5) and then enter into operation for expanded display for 
5 expanding the wide area map according to the progress of 
downloading until downloading is completed. 

Upon performing operation for expanded display, CPU 1 
at first sets a counter parameter i to 0 (step S6 of Fig. 5). 
Next, the counter parameter i is incremented byl(i==i+l) 
10 (step S7 of Fig. 6). 

At this state, the system enters into downloading 
progress waiting state of the detailed map data (step S8 of 
Fig. 8) . For example, in case that number of division is three, 
judgment of branching becomes "YES" at the downloading progress 
15 of 33%, 66% and 100%. HTTP is used for downloading. In this 
method^ since the size of the file is initially transferred, 
the progress can be easily calculated by comparing the 
transferred file size and the actually downloaded data amount. 
If the result of judgment of the condition is "YES", CPU 
20 1 makes judgment whether the progress of downloading is 100% 
or not (step 9 of Fig. 6) . If the result of judgment at step 
S9 is "NO" , the wide area map is displayed with expansion at 
a magnification derived by: 

25 X * i/Y 
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(step SIO of Fig. 6). For example, when number of division is 
three and a ratio of reduced scale of the detailed map versus 
the contraction scale of the wide area map is four, the wide 
5 area map is expanded to 1,3 times when the downloading progress 
is 33%, and to 2.6 times when the downloading progress is 66%. 

CPU 1 repeats the procedure from step S7 to step SIO until 
the downloading progress becomes 100%. Once, downloading is 
completed, the detailed map is displayed (step Sll of Fig. 6) . 
10 Then, process goes end. 

As set forth above, by initially displaying the wide area 

'1 

map (reduced scale: small) stored in ROM 2, even when the 
detailed map is displayed in narrow display area, it can be 
easily perceived the relationship between the destination 

15 (current position) and the peripheral condition. 

On the other hand, by displaying the initially displayed 
wide area map with progressively expanding in step-by step 
manner depending upon downloading progress of the detailed map 
data, progress of downloading of the detailed map data can be 

20 easily appreciated. 

Fig. 7 is a block diagram showing a construction of 
another embodiment of the map display system according to the 
present invention. In Fig. 7, another embodiment of the map 
display system is constructed with the GPS map display terminal 

25 10 with the communication function, the base station 11, a 
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packet network 16, a gate way 17 of the packet network, the 
internet 14 and the detailed map server 15. 

in the former embodiment of the map display system 
according to the present invention, the system/stakes a 
5 construction, in which the internet 14 is accessed by 
establishing connection with the ISP access point 13 by circuit 
connection. In the recent years, since packet switching 
service utilizing radio infrastructure for the portable 
telephone has been available, it is possible to employ a 
10 construction to establish connection with the internet 14 using 
this service. 

In the shown embodiment of the map display system 
according to the present invention, the foregoing construction 
has been taken to establish connection between the packet 

15 network 16 and the internet 14 through the packet network gate 
way 17. In the shown embodiment of the map display system 
according to the present invention, since only means for 
accessing the internet 14 is modified, other portions are 
similar to the former embodiment of the map display system 

20 according to the invention. 

On the other hand, while, in the former embodiment of 
the map display system according to the present invention, the 
wide area map data is stored in ROM 2 in the GPS map display 
terminal 10 with the communication function , it is also 

25 possible to construct the system for downloading the wide area 



- 17 - 

map per s£ from the detailed map data. In such case, since map 
data is not provided in the terminal, further downsizing of 
the terminal can be peirmitted. However, since the wide area 
map has to be downloaded initially, it inherently take longer 
5 period for initially displaying the wide area map. 

Furthermore, while the former embodiment of the map 
display system according to the present invention employs the 
bit map format as the data format of the map, a vector system 
may also be employed. The vector system is a data format 

10 storing information of road, ground profile and so forth as 
aggregate of lines on the basis of the coordinate data. The 
map display method according to the present invention can be 
realized when it permits expanded display of the map, no map 
data format is specified or restricted. 

15 As set forth above, with the map display terminal 

according to the present invention, when the current position 
is displayed on the map by deriving the current position on 
the basis of the position information from a satellite, upon 
displaying the detailed map centered to the current position, 

20 a relationship between the destination (current position) and 
the peripheral condition can be easily seen even when the 
detailed map is to be displayed in the narrow display area by 
displaying the wide area map centered to the current position. 
On the other hand, with another embodiment of the map 

25 display terminal according to the present invention, by 
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displaying the wide area map with expansion of the initially 
displayed wide area map in step-by-step until the detailed map 
is displayed, progress of downloading of the detailed map can 
be seen easily • 

5 Although the present invention has been illustrated and 

described with respect to exemplary embodiment thereof, it 
should be understood by those skilled in the art that the 
foregoing and various other changes, omission and additions 
may be made therein and thereto, without departing from the 

10 spirit and scope of the present invention. Therefore, the 
present invention should not be understood as limited to the 
specific embodiment set out above but to include all possible 
embodiments which can be embodied within a scope encompassed 
and equivalent thereof with respect to the feature set out in 

15 the appended claims. 



